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(57) Abstract: 

PURPOSE: To hydrogenate an organic carboxylic acid 
and/or carboxylic ester using a catalyst of efficiently 
advancing hydrogenation under mild conditions. 

CONSTITUTION: The objective method of catalytically 
hydrogenating an organic carboxylic acid and/or 



carboxylic ester is characterized by using a catalyst 
prepared by making a noble metal component selected 
from among Ru, Rh, Pd, Pt and Re (and a second metal 
component) supported on metallic cobalt Use of this 
catalyst can advantageously obtain the objective 
hydrogenated product (s) in high yield and in high 
selectivity. 
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64) ^ttw^^^ilRr^/xtt^^^llxx^ojjcSiYt^ 
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U Ru, Rh, Pd, PtSO!ReJ;t)^5l|^e.I 




(2) 



1 

HiL. Ru, Rh x Pd, PtRVReiO^ft^ 

fflv^s r t z&mti-zmmx^tf^stB-vt/xte*^ 

fcBRU Ru s Rh, Pd, P tMR e «fc «? &£8ftd> 10 

[f8Wtf>i¥*B/jMft§H] 
[0 0 0 1] 

Rh> Pd, P tSOTe ±9&5i¥a><bgfi£*x;fc.fr& 

/vt$ i^mmi/x frit vggji x x/kd*^ bs:^ 

[0 0 0 2] 

»(SiSir/W=«— /V-TNJ^TVWfcLfc^ Adkins* 30 
£>*v0->5 0 L£»U £<£>&ftfcg5cra\ — J&t' 2 0 0H 

[0 00 3] *-«*/w^^ifeSriiL«?g!)ttJS7C-C^ 
tlt^S. Wittf, *H#fF4, 1 04, 4 7 8» 

-Turtle J; 9, T/U3-/^jgWtt/$S|P)±1-sr i# 
1E«c£*vCV^ 0 *H#§¥4, 6 5 9, 68 6f 

S„ HtC, 0cW#rF2 8 2, 4 0 9fMfttt v ^7L 
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[0 0 0 4] Ztlb<Ojj&\*, 4^57^3-^ 

J*«t>Sfc«>H:«i»TilSV'>**JE©*fl : T-CR|iSS:fT5£. 
[0 0 0 5] 

[0 00 6] 

L, Ru, Rh v Pd> P tWR e «fc <0 &5S¥/!»b>l 
fi^fe#^«j^^Sr=i^/v h Kim LT45ttI?:ffl^ 

L, Ru, Rh, Pd, P tSTOe £ <? ft-SS^feil 

&m&5t t & => YKtm l x tt 5 mm^m v s r. t 

[0 0 0 7] JSilT*5SWS:»»»::lttWi-5 B #3691! 
mm. Urfn^m.. ^7°y/^ Ui'ftyK. 

[0008] *&wxte. mnmrntL-x, mmmi~~ 
mmm4~6<Di?*/\si$>M%jjz:<o^*T^^ x 

[00 0 9] **W*ife^fl6v^JhEJWSHIfcSr***ft-*- 
flfRK-T5S14fiK^«, Ru, Rh, Pd, PtWRe 



3 

ft(D'PX'te, Ru, P d&U«Re;4WiS"C-fc5„ 

[0010] ^thb(Dn&mf&ftRTiw,2&m.m.fta>B. 

[0011] MMommm-z. -mz.frbnx\,->z>&tt 

mmzftz, z.<Dn<omMtLxte, fcfr&mx&z,, 
[0012] mm&ftz^'^hikitm^&is&fr'ik 

TkjfcU 2 0~2 5 0^0)U&X'%^mM:^^o 

7c&m&i&Lxmmt-fz><Dfim-!kv\<\ m^mm^n 

Tfc-5„ rw^coffift^Gltt, liST, 10 0~500 
L<fil 50~400 "CfltfKS. 

[ooi3] r ? Ltftii-fcttiroiigcittii, 

^<D3;?\z.i,xntbivfrmmtz. t>v 

T, ilfg, 0. 1 ~4 0fi»%<7>«5lfflTM£ffl£;ft3o & 
*L<te0. 5~3 0lf%, #|:0. 5~10ti% 

[0 0 14] *^JSfi)c^^3/-</H-(-*)-rSfi«Ffitt# 
t^JPKA^v^^ ^JR09^^. Y*mLZ>b0. l~2 

^2#Jlfig^coffi^fit>#I^JPStt^v^^ 

LT» »#, 0~2 0ftg{£fi, #*L<tt 
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0. 5~10lMi*#$t5©^ £fi)Mfe<z>afttt 

[0015] *mwirmKm^m#/i'tf>'BSiRTfi/jL 

tt, MfBttj&&flfl/\ iiST, iU?l 30~3 50t, # 
£ L < f* 1 80~300t:, EE 10~300 kg/ 
c m ! > L<fi50~200kg/c m 2 CD^TT- 

10 MMKT*ff«oTt>ft^U &R»afcDt\ RISK 
/K ^"^ ^ / — VfU 7 -^©7^=-^ ; r 

Wo 

[0016] E\frRis<om&\u-3:, i$.m£frz>mm<D& 

20 ^x^rM 0 0ltJfPt»L> 0. l~10 0Hig& 
[0 0 17] 

J: 9 *»MHt*©BeS:jBA>5ev^ 

tlTcomfe^J 1 ~ 6 &. Wti|&0i| 1 , 2 ro*S7K-^ W-^T 

30 ^T, («tK) -"J'Wi'ftaMcSHfcU («6*) 

4 — y^^-^xiir h7t Kn77>-^n 
[0 0 18] J£lTt-*5^T ro/ 0 j (iififls:^-^ 

i^##SfiS;^^2#®^w^JS»w rsao /oJ £ 

Hlfe^Jl 

bfe^fil y y WWH5'n77^at, 
*3 0 Omlt«»4«86=«-'^h (»7tS«jSX 

40 m m) M) 3 4. 5gi^ttii^> «#T^?s$-ar, 
rcOffil?S?K(CRu C 1,- 3H,0 4. 5 g <£>7k*g;ffi 5 0 
ml^3 0^SLtITU jKT^T«H^3B#P B Hg«i 

«riBctt tz.„ ^tn^mit-r t-y^Aio grc>7k^2 o 
mi^mMhx^bKi^mwvrc, nbtiizm&<Dtt 

m&Mftll-. 4 0 0mlW7k-e5HIifc#Ufc^, 7 0t v 

^=.«>AS^ft6jft3 1. 9 g tK^#HMT> 200 
c CT-2^iM7C«! ; SLT, 5 %R u /C o ©(tt^&I^M 
Lfc 0 

50 [0 0 1 9] M2 0 0ml ^(i, MIM. 
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Loo, 2 OKg/cm 2 tf)*^£:J£AU rtfiS: 2 4 Ot 
m^ffALTTK^ffi^ 1 0 0 Kg/cm 2 * T*i#i#>, r<£>BE 

l fc*Lfc 0 
[0020] ftCKOT l 

**3 OmlO^^/HRIil, RuCl,-3H 2 0 1. 8 10 
1 g£5N-HC /KZ>»-fr« (1 : 

lg«lt) 1 OmlK»<»Lfc A*t, ^tU-ffift^ 
LT S i 0 2 (m± J f^^ y^thK, lt^cStt6 0 9 m 2 
/g, *0?L**O. 3 7ml/g) £9. 3 0g^JD^, J: 

^^M^U Elte«JBE«:«|«*t? 6 0*0, 2 5mmHg£> 

i 5 ot^ja*-c2i*iB«i*teiu s ?>^7k^#ia^ 
t\ 3 o o < co5ja*-c2Npraa5c*aaLr, 7%r u / 

S i O^W^ilt/Co 20 
[0 0 2 1] v\ StlKtt 1 fclB«©«fc*5 

fee 

[0022] mt&m 2 

RuC 1 3 • 3H 2 0WUtRhC 1 3 - 3H 2 OSr4. 

sijsm i kmm&mmx*f&mmm& 

frl\ 5. l%Rh/Co«»I«U: a wODttJ^ 



[0 0 2 3] Hftftl 3 
Ru C 1 , • 3 H 2 0W^X.TP dCl 2 ^3. lgffl 
V\ 7K^#BimT> 3 0 O t CT*2B#raS5c«Lffib3t^ 

5. 2%Pd/Co©»«ti«Lfc, i<^»MES:ffl 
o»«fJS*Sr, «lfciS*Ui:o 

[0 0 2 4] JlJ6#ij4 

RuC 1, • 3H 2 OCfUTH 2 P t C 1 6 - 6H 2 0£ 
4. 5gfflv\ x/^wi/ 3 y^±SMS!lfl»S:fif 

9. 6%Pt/Co(^)tt^iSLt 0 ^<£>$?£E£ffl 

[0 0 2 5] SGKffl 5 
RuC 1 3 • 3H 2 0I^TRe 2 O T $:4. 2 gffiV\ 

t, 350 ^r* 2 «Fra«7c«]fia LfcKa^ jyfc^i 1 J- 

^Jt^fcl^«^*l(B^««EW»S:fTV\ 9. 2%Re/ 
Co©tt«CSrW«Ufco r(Z>«^Srfflv^, *J6« l ir|H 

1 [-^ b/c 0 
[0 0 2 6] 
[^1] 







CMLfSffc 
3* (M) 


JR 3* 


THF 


GBL 


BOD 




5XBu/Co 


9 5.7 


5 . 1 


4 6.6 


2 4.1 




5. lXRh/Co 


5 1.2 


1 . 7 


4 8.8 


0 




5.2%P<J/Co 


9 4.9 


2 6.2 


4 5.8 


3 . 3 




9. 6XPt/Co 


6 4.7 


3 . 6 


5 5.6 


0 . 6 




9. 2XRe/Co 


9 6.5 


9 . 7 


15.1 


4 3.2 




7XRu/SiO* 


7 6.7 


0 . 4 


1.9 


0 . 2 



i o o 2 7 j mmm o 

9H*MB£r!£fli Lifers 5 o OmlcoH^P 77^ = t, ^ 
®T\ *1 5 0nrt£*£ttJSiBfc=«'''<A'h (fii3feM^X^ 
«*) 88) 17. 3gt^ttM> fctfTSWStt, r 
©ifflflCRuC 1, - 3H.0 2. 3gtSnCl 2 - 
2H,02. 0 g©7k*gf£2 5ml& 3 0 #£r^ LTjffiT 



**feS:a-r5»*tt«>A^5i5'Afi«f«tt;3 3. 74 

g£#fco 7K^#ffl^T> 2 0 0"C-C2ltraiSjcji!!iit 
T5. 0%Ru-5. 9%S n/Co©ttIlrilL 
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[0028] z(omm*m\<\ mmm i ke««>«k43 

fee 

gtSOmlCOtyT 9 ;^, RuC 1 3 • 3H 2 0£r2. 
7 1 g t S n C 1 2 • 2H 2 OSr 1 . 43gi£r5N-H 
C 1 *®8Ji:3i^y— /UOjS^ffi (1 : l*«Jfc) 4. 
9 mltJlS^Lfc A*U ^fiftittSiO, 

(I±f^VVWfS. Jtg®a6 0 9mVg, *ffl?L 
flO. 37ml/g) ^13. 2 g Jnx.. J:<S^5t 
fco -?T<£>^ ^M*mmi 0 OmlO-f ^177^31- 



10 



( CO?i. J ST2B#P^aSx;AQfSLT, 7%Ru/SiO^ 
[0 0 2 9] 2 0 0 ml (7)^— h ^ ^{^1, Sift 

o, 2 0Kg/cm 2 <7);fci{f£JBEAU W?r2 4 0t*t 
JBEALTTK^ff^r 1 0 0 Kg/cm 2 * ~Ci^£\ ^cDiEE^T 

[0 0 3 0] 
1^2] 





M BS 


CMUEft 
* («*> 


1R i*JU%) 


THF 


GB L 


BOD 


itt«6 


5. OMu-5. 9XSn/Co 


9 9.1 


2 2.8 


6 . 5 


5 6.2 


JtRW2 


8. OXfiu-5. 7XSn/Si0 2 


9 5.8 


4 6.6 


3 4.7 


5 . 4 



[0031] mt&m 7 

7!)y^f^20g (9 4mmol) t MWiffl 6 "X* 
PMLfc5. 0%Ru-5. 9%Sn/Co««2gi: 
Srttii*. 1 0Kg/cm 2 C0*^#ia^iT, f*9M£r 2 3 0 

J3EAUT, *^i£^:l 0 0Kg/cm 2 {ri^^ N roKt 

4 «PBBRlS«rfiro^ 0 

[0 0 3 2] gJSM^Mtfc^, *RJS©9 5^ 
y^f/^2 3. 2mmo 1, 7^y^T^^-/^ 
^4 3. 7 mm o 1 &t/9 £ y # y h&3. 

4mmo U *n*hAricLT^fc 0 

[0033] mmm s 

5 nC 1 2 • 2H 2 0^4. 0gfflV\ 3ltt0» 6 l£*5tt£ 
tra«4#KS^*j«E»l«S:fTV\ 5. 0%Ru-ll. 
8%Sn/Co©»«ES:MJLfco £0>*IK«:fflV\ * 

js^j 7 ^le^w^^ 1 mm<Dmmx9 y A>m* 

^ *KJ6^7l)y^f^l8. lmmol, 5 
<?y^7/^- /^S5 0. 8mmo 1 JSOJy V V f&t9 

fee 

[0 0 3 4] HJS^J 9 

SnC 1 2 - 2H 2 0^1 9. 4 g/Bl\ **fiC8fET. 3 

oott% 2«Fwa5c«taLfeis^ttiiJ6«6 

¥WB-e*^lH®Srm\ 5. 0%Ru-5 7%Sn/C 
!Lfc 0 rc9«^§:2. 7gfflv\ ; 



7^3-M5 6 5. 7mmo 1 %J3? V V >Sfc9 *? V ^ 
3mmol v m?tlMlTI/^o 
[0 0 3 5] J*«0| 3 
^S7 0ml CD ^ ^m-C. 7 V 

yt^f^5. 0g (2 3mmol) fcJfc«08 2T?W« 
L*l8. 0%Ru-5. 7%Sn/S i O 2 »!|0. 5 
giSrftii*. 1 0 0Kg/cm 2 tf>7M{f£JEEAU rtfiSr 
30 2 3 0t|:#IU r OMIfcT 2 i^E/S^fTo fc 0 # 

^Wl5. 5 mm o 1 s 9 £ ^ A'** 4 . 

6mmol7?y^7?!i^f^l. Ommo 1, 

[0 0 3 6] ^1 2 »#tt«T<0«*T?*> 

So 

CML : MtK"^ W V'R 
THF :fh7t Kt3^7^ 
GBL:y -^1^7^ F >- 
40 BOD: 1, 4-/^^^-/^ 

Stl, ^2, |^«7-||*«9Xt^Jt««3 ±9, * 

(1) *3BMo»*«i ^luattit s i o 2 

oiR*^W^ (HJ60!H 5 , ^0iJl#M) o 

(2) **Woflt#*2©*jfeKJ:5i:*tt, S i0 2 

1, 4-^^^^— /i-<7>aK*35SiS5V^ «iS^j6S:t/ 
Jttt«2#B8) o 
50 (3) *&WXmz£Z>k *M\ S iO.SrfiffirLfc 



9 

[0 0 3 7] 
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